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Odin

“Control and data acquisition framework
for parallel detector systems”

DLS — STFC Collaboration

Started: Late 2014
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GitHub
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Odin Detectors

In-house or collaborative detector development
— Different hats: detector system vendor & system integrators

Collaboration agreement: control system agnostic

Scalable, but simple to control

— Modular detector systems, multiple readout channels
— Single point of control of distributed system

DAQ system, not a processing pipeline

— But ... descrambling pixels *is* processing

—

N\

‘ ) diamond
21 June 2018 | 4



Odin Detectors

Excalibur

Eiger... .
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RESTful API

ZMQ JSON
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OdinControl

« Generic HTTP server

- Adapters provide
functionality for each
device

e Server generates
RESTful API from
arbitrary Adapter
attributes and methods

« Contraol through simple
. Webpages.or client app

N
\..\ .
! "

;) o diamond
¥




OdinControl Server Configuration

« Configure
server address

 Load Adapter
libraries

« Configure
—=m=uSpecific Adapters

[server]

debug mode =1

http _port .= 8888
http addr = 0.0.08.0

adapters = excalibur, odin data

[tornado]
logging = debug

[adapter.excalibur]

module = excalibur.adapter.ExcaliburAdapter

detector fems = 192.168.0.1:6969, 192.168.0.2:5969

[adapter.odin_data]

module = odin_data.odin_data adapter.0dinDataAdapter

endpoints = 127.0.0.1:5004,

update_interval = 8.5

127.0.0.1:6004
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OdinData

 FrameReceiver gathers data from UDP or ZeroMQ
stream

 Decoder plugin validates data packets and
constructs a single frame

 Passes data frame to FrameProcessor through
shared memory

UDP Frame Data

- ( Frame Receiver v ™
= | ([ == S
Receiver Thread
S 2O PAIF p————it> F“e
e
— Tl System
e ZMO_PAIR
Control Thread MG SUB
5 MO FI
- . nd




OdinData

FrameProcessor receives message with frame
pointer

Process plugin performs relevant processing to
produce an image
— Descrambling detector specific data

Detector agnostic FileWriterPlugin writes pre-
chunked data directly to HDF5 dataset

UDP Frame Data
I Shared Memory
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OdinData

« Write data using Direct Chunk Write
 Only the raw dataset for best performance

 Asingle, live, view of the data produced using Virtual
Dataset and SWMR functionality

UDP Frams Data
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OdinData

 Handle errors gracefully throughout
— Missing packets
— Missing full frames

« Random ordering
— Frames stored in correct order in HDF5

UDP Frame Data

Shared Memory




areaDetector Integration - ADOdin

« Beamlines require areaDetector
— Integration through GDA and/or Malcolm for scanning

« Utilize the public HTTP/REST API
— Just like any other control system from our collaborators

« Same idea as ADEiger and ADPilatus
— Control and status monitoring
— External servers/processes handle data stream
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areaDetector Integration - ADOdin

Advanced HDF5

OdinData Configuration Configuration
[HDFE1 Datasel Confiquration |

File Directory | /tmp

Acq. ID | mage_oo1 ] Chunk Depth / Width / Height: 71
File Template [ % hS s |
Frame Count [10 o N 5

start - Timeout stop Advancedl Data Type:

Compression Type:

Image Wicith / Height: 2048 266

2048 256

I
i

HDFE Fill Value: 0.0

Ulntis _| |

Mone _|

OdinData Status (One for each process) File Configuration |

odinData staug Flush Period {Frames}):

worames: [ M coeees ]
Meta Frames Writlen: Initialised: -
| Buffers Free: m »

—— Writing: - Frames per Block:

Process Rank: -
Queued: . Blocks per File:

— Chunk boundary alignment: |1 bytes

| N

Earliest HDF & Version: o _l
Status:

<ODINDETECTOR: OO Status»

|

0

Initial Frame Offset:

Timeout Period:

T
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ADOdin

TcP

Excallbur

c——C—

Excalibur

f
!
I
|
I
i
'

- = =¥

el ]|

OdinData

o

OdinData

OdinData

OdinDats

-

- -

File 10

T e

\

)

I
x

Metalistener = —

I

|

|

|

|

|
LL---@
| "
|

|

|

-

__________ Frames 1.5

Frames 2, 6,

--——L--—T Frames 3,7

= Metadata

Control
Channel

Data
Channel

diamond



VMXi Eiger X 4M
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In Summary...

Odin is a control system agnostic single point of
control

Integrates with areaDetector for beamline application

WIP but used on 2 detector systems
— Excalibur
— Eiger 4M

Odin is our Detector Control & DAQ backend for in-
house and collaborative detector systems
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Thanks

Questions?

Gary Yendell (Diamond)
Tim Nicholls (STFC)
- Alan Greer (Observatory Sciences/Diamond)
\-\ Matthew Taylor (Diamond)

| diamond
|



